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By L. T. SamMuELS

Beginning this month certain intermediate levels are
omitted from Tables 1 and 2 and the wind resultants
shown in Table 2 are based on pilot-balloon instead of kite
observations. The number of stations shown in this table
hasg been increased.

Table 1 shows a rather striking temperature relation-
ship for the month in that the departures are all positive
in the lower levels and negative in the upper levels, the
latter increasing appreciably at the highest level, 4,000
meters. In view of this abnormally cold air aloft sur-
mounting abnormally warm air it might be expected that
conditions were exceptionally favorable for precipitation.
However, with the negative relative humidity departures

occurring coincidently with negative temperature depart-
ures there was no appreciable excess in the monthly
precipitation except at Due West, where the total was
10.94 inches. At this station however, the negative
temperature departures were smallest.

Vapor pressure departures were positive in the lowest
levels and negative above.

Resultant winds for the month were light and variable
at the surface and lower levels (see Table 2). At 1,000
meters the directions were mostly westerly and the veloci-
ties about 5 m. p.s. At 4,000 meters, the westerly com-
ponent is pronounced and the velocities range mostly
between 10 and 15 m. p. s,
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A sudden drop of 4° C. in the surface temperature
occurred shortly after 8 a. m. on the 14th at Due West
coincidently with a moderately heavy shower. A kite
flight extending to a little more than 1,000 meters above
the surface had just ended and this showed an unusually
high lapse rate (0.66° C.) for this time of day for the first
500 meters. Although the rain continued throughout
the day and night, another kite flight was made at 2
p. m. of the 14th which reached to 2,588 meters (M. S.
L.). This flight was of particular interest in that it
gshowed an inversion throughout the first 500 meters,
practically an adiabatic lapse rate (0.91° C.) for the next
800 meters, and 0.84° C. throughout the remaining 1,000
meters.

Surface temperature inversions in the midafternoon are
extremely rare and in this case the cause was obviously a
cooling of the surface air as a result of the rain, while the
air at 500 meters was actually warmer in the afternoon
than in the morning, due to the continuous southerly
winds which prevailed in the front sector of the Low. A
flight made in the early afternoon of the same day (14th)
at Royal Center under the influence of & Low centered to
the north showed an unusually strong lapse rate (0.86° C.)
from the surface to the maximum altitude (2,616 meters).
However, with the relative humidities around 60 per cent
there was no precipitation and only about 5/10 Cu. clouds.

A kite flight on the morning of the 12th at Groesbeck
was made during the passage of a wind-shift line. The
record shows the greatest fall in temperature during the
flight (5.3° C.) to be at 1,500 meters whereas the surface
temperature had fallen only 3° C. during the same inter-
val (45 minutes).
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TaBLE 1.—Free-air temperatures, relative humidities, and vapor
pressures during March, 1929

TEMPERATURE (°C.)

Broken Ar-| Due West, |- Ellendale, | Groesbeck, | Royal Cen-| Washing-

row, Okla. . C. N. Dak. ex. ter, Ind. |tom, D. C.t

(233 meters)|(217 meters)|(444 meters)|(141 meters)|(225 meters)| (7 meters)

A}lﬂtslﬂe De- De- De- De- De- De-
. ?ar- ?ar- ?ar- ?ar- ?ar par-

ure ure ure ure ure tul

Mesn| fom | Mean| yrom |Mesn) grom {Mean| gorn (Mean) g | Mean| 4550

nor- nor- nor- nor- nor- nor-

mal mal mal mal mal mal
10. 5| +0.5| 13.0] +0.9| —0.1] +1.9| 13.20 —0.1} 6.9 +2.6| 12,6/ 450
9.6] +1.2) 12.0| +1.6| —0.4) +1.8| 12.7| +0.6| 4.5 +2.2 10.8 448
1 8.7 +12| 9.7 +0.6] —~0.6/ +2.1) 1.8 +0.4] 2.8 +13| 0.1 441
1 6.3 —0.3| 7.5/ —0.3] —1.3| +2.0| 10.4) —0.3] Lo +0.3 6.2/ 427
2,000 4.1 —=0.7| 5.3 —0.3| —4.1| +1.0| 8.0] ~1.2 ~1.68| —0.6) 3.0 +L7
2,500 - 1.3 —1.2| 2.8 —0.5 ~7.6| —0.1| 6.5/ —1.5| —4.5| —1.2] 0.2 +1.1
3,000_-.__ —1.0| =1.0] 1.3 +0.2—10.8) ~0.5| 3.2 —1.2 —7.1| —L 4 —2.6] +0.8
4,000____ —6.4| 3.4 ~3.8| ~1.9,-16.8) =3.7|-._...| ... —13.1f —4.7] —0.5/ —2.7

RELATIVE HUMIDITY (%)
Surface_. 65 -1 66) 2, I 821 +11 72 41 68 <43
....... 61 -1 57| —5 45 71 +3 74 44 63 7
1,000 ___. 51 - 55 —6 65 -3 58 —6| 68 42| —3
1,500_____ 48] -8 52| =8 59 -7 42| —17 60; —2 56| 7
2,000__.. 48 —4 491 -7 57, -7 38 —13 57| =92 54 —4
2,500_____ 45 -1 46 -5 [ 371 —10 53| —4 51 ~3
3,000.____ 41 =3 31 -—13 72 47 35 —10 6l —86 42 -8
4,000.____ 35 -8 13| -31 52| —10|.oooo|ocane 51 =5 64 +14
VAPOR PRESSURE (mb.)

Surface..| 8.59(40.37| 10.75|41.13] 4.81(4-0.87| 13.18!41.61| 7.82|41.48| 10.31j+2 60
500.._._.| 7.66/40.37| 8.96/+0.42 4.70|-10.87| 11.15/40.75 6.97/41.46{ 8 74/+1.79
1,000 ... 5.74{—0.91| 7.48|—0.34| 3.80|4-0.34; 8.43(—0.91] 5.70/4-0.74| 6.85{+0.63
1,500.___ 4.59|—1.41| 5.95/—1.09| 3.20{—0.03; 5.19|—3.11| 4.36/—0.13| 5.56|—0.08
2,000 ... 3.88/—1.05] 4.62|—1.14| 2.58(—0.25 3.60{—3.01| 3.60|—0.34| 4.48/—0.18
2,500.._.. 3.32|—0.85( 3.79)—0.89| 2.22(—0.24| 2.92|—2.69] 2.69|—0.75 3.36/—0.38
3,000__.__ 2.73/—0.87[ 2.32—1.30| 1.96—0.16( 2.06|—2.85 2.38/—0.73| 2 09(—0.95
4,000._... 1.83—1.29] 0.80{—2.38| 0.74]—1.11( ._._.|...__ 2. 28(—0. 54 1.83]|—0.87

1 Naval air station.

TaBLE 2.— Free-air resultant winds (meters per second) based on pilot balloon observations made near 7 a. m. (E. 8. T.) during March, 1929
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